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ABSTRACT OF THE DISCLOSURE 

Apparatus for separating and discharging ?at articles 
from a stack. A ?rst separating means is arranged near 
a second separating means. Conveying means having 
holding and driving mean-s conveys the articles from the 
?rst to the second separating means. interrogating means 
having ?rst and second sensing and signalling means is 
provided at the second separating means for controlling 
the operation of the ?rst separating means. Interrupting 
means at the ?rst separating means responds to signals 
received from the interrogating means by preventing 
the top article in such stack from being conveyed. Such 
interrogating means sending such signal to the interrupt 
ing means only during a predetermined period of time 
and in response to predetermined conditions concurrently 
existing at the ?rst and second sensing and signalling 
means which indicate the article accumulation at the 
second separating means. 

BACKGROUND OF THE INVENTION 

The present invention relates to apparatus for sep 
arating and individually discharging ?at articles, for ex— 
ample letters which are accumulated in a stack. In 
particular, the apparatus is characterized by an arrange 
ment where the output of a ?rst separating means which 
receives the letters in a stack is connected to the input 
of a second separating means and a letter sensing sys 
tem is provided at the second separating means which 
controls the operation of the ?rst separating means in 
accordance with the number of letters accumulated in 
the second separating means. 
When ?at articles are separated errors frequently occur 

in the form of double discharges. The number of such 
errors occurring during any separating operation depends 
on several factors including the consistency of the arti 
cle, the required speed with which the separation occurs, 
the sequence of article separation and the type and con 
struction characteristics of the particular separating and 
discharging apparatus used. For instance, the number 
of errors which occur are relatively high, when the ar 
ticles vary greatly in physical characteristics. This is 
the normal situation where mail shipments are con 
cerned. In the case of mail shipments, it has been found 
that suction-operated separating means are generally 
more useful, whereas in the separation of articles having 
similar physical characteristics, it has been found that 
simple frictional separating means are quite adequate 
to keep the number of errors that occur at a minimum. 
The German Patent No. 1,187,246, describes suction 

apparatus for separating ?at articles from a stack. This 
apparatus is intended for use at a coding station in the 
mail separating art. The German patent describes an 
apparatus whereby articles are individually discharged 
into a reading position upon an appropriate signal being 
received. For such use, it is not necessary that error 
occurrences be kept to a minimum. The occurrence of 
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errors, however, should be less in such apparatus than 
in mechanical separating apparatus where no suction 
means are used. 
The German patent teaches an apparatus where two 

or more relatively simple separating devices or sepa 
rators, each having higher error incidence than permis 
sible, are arranged serially with respect to each other. 
Each separator has a control element which signals the 
immediately preceding separator whenever the separator 
at which the control element is located does not have 
an article present. Thus, a separating operation is estab 
lished with articles separated being directed toward the 
last separator by a sequence of signals arriving at the 
?rst and successive separators until discharge of the 
article at the last separator. Each separator is normally 
in an inoperative position and is operated only when the 
control element of the immediately following separator 
signals the absence therein of an article. Such as appa 
ratus is based on the statistical principle that an error 
occurring at one separator is not likely to be repeated 
at another separator. 
The above-discussed apparatus can be operated in a 

manner other than the described intermittent discharge 
of articles by separate signals. Such apparatus, however, 
is not quite as well suited for operations involving con 
tinuous separation of articles, particularly, when it is 
necessary to minimize error occurrences by using indi 
vidual high performance separators. 

Moreover, in the above-discussed apparatus, consid 
erable wear on the switching elements is realized due 
to the intermittent operation of the separators during 
the process. Further, the separating ef?ciency of such 
apparatus is influenced by the spacing between individual 
articles being processed and can only be as close as the 
actual spacing between the separators. Flexibility in 
determining such spacing is therefore sometimes limited 
by the construction requirements of the apparatus. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to eliminate the 
drawbacks of the above-described apparatus and to pro 
vide a device for separating and individually discharging 
flat articles, such as letters, from a stack, while at the 
same time minimizing the number of errors that occur 
during such process. In brief, the present invention 
achieves the above-stated object by providing a ?rst sep 
arating means and a second separating means with the 
inlet end of the second separating means being arranged 
at the outlet end of the ?rst separating means. An article 
conveying means is provided at each separating means and 
includes holding means in the form of suction holes. The 
suction holes provided at the second separating means are 
arranged to take hold of articles delivered to the second 
separating means by the ?rst separating means only after 
the article has been delayed temporarily in the effective 
range of the second separating means. Interrupting means 
are also provided and are disposed at the ?rst separating 
means to prevent removal of the top article from the stack 
of articles there provided when certain perdetermined con 
ditions exist at the second separating means. Moreover, an 
interrogating means is provided which includes ?rst and 
second sensing and signalling means in the effective range 
of the second separating means. The interrogating means 
is so arranged that the ?rst and second signalling means 
cooperate with each other to the extent that when both 
emit a signal concurrently indicating a predetermined con 
dition at the second separating means, a signal is sent fro-m 
the interrogating means to the interrupting means to 
prevent the top article in the stack from being conveyed 
and processed. The signal from the interrogating means 
to the interrupting means is transmitted only periodically 
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and only within a predetermined time interval; namely, 
during the period of time after the trailing edge of an 
article has passed the sensing range of the ?rst sensing 
means and before the leading edge of the next article has 
reached the sensing range of the ?rst sensing means. While 
the holding means has herein been described as being in 
the form of suction holes, the holding means may also be 
in the form of appropriately disposed suction cups or 
suction heads, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 shows a plan view of one embodiment of 
the apparatus according to the invention. 
FIGURE 2 shows a plan view of a second embodiment 

of the apparatus according to the invention. 
FIGURE 3 shows a plan view of a third embodiment 

of the apparatus according to the invention. 
FIGURE 4 is a sectional view taken along the line 

IV—IV of FIGURE 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the embodiment shown in FIGURE 1 two suction 
type separating means or separators are connected in 
series. The separators contain suction troughs 1 and 2, 
respectively, each of which is connected to a suction source 
(not shown). Both separators have a common suction-type 
conveyor belt 3 which stretches over guide rollers 4 and 
5 and is continuously circulated. The suction-type con 
veyor belt 3 is provided with holding means in the form 
of a holding device consisting of a plurality (4 are shown) 
of evenly distributed groups of suction holes 3', by means 
of which the top article of a stack 6 is taken hold of and 
moved. The leading edges of the articles thus removed 
from stack 6 are aligned along a wall 7. The suction con 
veyor belt 3 moves from the outlet end of the ?rst sep 
arator to the inlet end of the second separator over a 
detour loop formed by rollers 8, 9, 10, as shown. By this 
arrangement each of the groups of suction holes 3' enters 
the effective range of the second separator somewhat after 
the article they conveyed has done so. 
At the outlet end of each of the separators, suction 

strippers 11 and 12, respectively, of a known construction 
are positioned opposite the suction conveyor belt 3. Con 
veying rollers 8, 13 and 4, 14, respectively, are also pro 
vided at each separator. By means of such rollers, in co 
operation 1with the belt 3, the articles are further conveyed 
after they leave the effective range of suction troughs 1 
and 2, respectively. It has been found advantageous to 
locate a means for delaying the articles in the conveying 
path of the second separator. This means is constructed 
as an abutting wall 15, as shown in FIGURE 1. Articles 
are conveyed against the abutting wall 15 with the as 
sistance of a guide rail 16. A rotating brush 17 is also 
provided to guide the entering article. 
As shown in FIGURE 1, the abutting wall 15 may be 

a transversely movable member with respect to the direc 
tion of movement of belt 3. The abutting wall 15 is recip 
rocated by means of an operating magnet (torquer mag 
net) 18 in synchronism with the arrival sequence of group 
of suction holes 3'. By such movement, it is intended that 
the abutting wall 15 temporarily close off the conveying 
path upon arrival of an article from the ?rst separator 
and then open the conveying path once more depending 
on the thickness of the article and before the group of 
suction holes 3’ arrive to take hold again of the article. 
At the ?rst separator, which removes the articles from 

stack 6, an interrupting means of known construction is 
provided which, depending on conditions of the second 
separating means, prevents removal of the top article from 
stack 6. The interrupting means or interrupter includes 
restraining ?nger elements 20 which are pivotally con 
nected to axial member 19. The ?nger elements 20 are 
movable from an inoperative or rest position behind belt 
3, above and below the same, by means of a coupling 21 
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4 
and an actuating magnet 22, to an operative position Where 
the ?nger elements 20 restrain the top article of stack 6 
and prevent it from reaching the surface of the conveyor’ 
belt 3 (as shown in FIGURE 1). 

In addition to the foregoing, an interrogating means 
generally indicated as 24 is also provided. The interrogat 
ing means 24 consists of ?rst and second sensing and 
signalling means, 23 and 26, respectively. The ?rst sensing 
and signalling means 23 consists of a photoelectric de 
vice having a generator 23' and a receiver 23". The sec 
ond sensing and signalling means 26 is also a photo 
electric device and consists of a generator 26' and a re 
ceiver 26". The outputs of the ?rst and second sensing 
and signalling means, 23 and 26, respectively, are con 
nected to an AND-circuit in the interrogating means 24, 
thence to a switching stage 25. Switching stage 25, in 
turn, is connected to actuating magnet 22 of ?nger ele 
ments 20. By this arrangement, the restraining ?nger ele 
ments 20 are moved when a signal is received from the 
interrogating means that certain preconditions exist in 
the second separating means. 

-In particular, the second sensing and signalling means 
26 is so arranged with respect to the conveyor belt 3 that 
it senses the passing by of individual groups of suction 
holes 3’. Upon sensing passage of the groups of suction 
holes 3', to which sensing and signalling means 26 are 
synchronized, a signal is sent thereby to one input of the 
AND-circuit of interrogating means 24. This signal is 
sent periodically and only during that interval of time 
which corresponds to when an article has passed beyond 
the sensing range of the ?rst sensing and signalling means 
23 and before the leading edge of a subsequent article has 
reached the same. 
The present invention will more clearly be understood 

with a description of how the embodiment according to 
FIGURE 1 operates. Let it be assumed that no articles 
are present in the effective ranges of the two separating 
means and that the apparatus commences operation after 
insertion of a stack 6 into the ?rst separating means. The 
restraining ?nger elements 20 are at this time in a rest 
position. As the ?rst group of suction holes 3’ on the 
conveyor belt 3 enter suction trough 1, they take hold 
of the lead or top article of the stack 6. The article is 
then moved along by belt 3, with aid of rollers 8 and 
13 and rotating brush 17, into the effective range of the 
second separating means. At the second separating means, 
the abutting wall temporarily closes off the conveying 
path of belt 3 and the article is delayed for a short period 
of time by coming to rest thereagainst. The abutting wall 
15 is a short time later caused to open such path, ‘as ex 
plained above. Meanwhile the group of suction holes 3’ 
have been detoured over rollers 8, 9 and 10 to arrive at 
the second separating means after the article has reached 
the abutting wall 15. As the detoured group of suction 
holes 3' arrive, they move into suction trough 2 and take 
hold of the article once more to deliver the same to the 
discharge end of the second separating means de?ned by 
rollers 4 and 14. The article then exits from the second 
separating means in the direction of arrow 27. 

During the operation described above, the ?rst sensing 
and signalling means emits a signal which is sent to one 
input of the AND-circuit of the interrogating means 24. 
Such signal continues to be sent so long as an article is 
sensed by ?rst sensing and signalling means 23. Such 
signal, however, can not reach the switching panel 25 
until a second signal is concurrently received at the other 
input of the AND-circuit of interrogating device 24 from 
second sensing and signalling means 26. Until both signals 
are thus received at the AND-circuit, the restraining 
?nger elements 20 will not be actuated by a signal from 
the switching panel 25. As discussed above, the signal 
from the second sensing and signalling means 26 is sent to 
the AND-circuit only during that period of time when the 
trailing edge of an article has passed beyond the sensing 
range of the ?rst sensing and signalling means 23 and be 



3,504,909 
5 

fore the leading edge of a subsequent article has reached 
the same. Thus, in order for the signals from the two sens 
ing and signalling devices to coincide, an article must be 
sensed at the ?rst sensing and signalling means during the 
predetermined period of time the second sensing and 
signalling means is signalling the passing by of groups of 
holes 3’. Until this happens, restraining ?nger elements 
20 will remain in a rest position and will not prevent the 
groups of suction holes 3' from taking hold of the next 
article in stack 6 and repeating the above-described opera 
tion. 
Assuming that, in addition to the top article in stack 6, 

another article has been taken up and moved therewith. 
Such a situation arises when the articles adhere so tightly 
to each other that, in spite of the presence of suction 
strippers 11, they reach the effective range of the second 
separating means together. However, for reasons previ 
ously discussed, the probabilities are that the two articles 
will no longer be clinging to each other after the second 
separating operation at suction trough 2. Rather, the top 
article will be removed by the conveying group of suction 
holes 3' while the other article will remain in the effec 
tive range of the second separating means. Thus, after 
the top article has passed beyond the sensing range of the 
?rst sensing and signalling means 23, the other article 
will still be present and sensed by sensing and signalling 
means 23. Hence, the subsequent signal from the second 
sensing and signalling means 26 will arrive at the AND 
circuit together with the continuing signal from the ?rst 
sensing and signalling means 23 caused by the other 
article remaining in the range thereof. Thus, magnet 22 
is actuated causing ?nger elements 20 to assume their 
operative position and thereby prevent the next article of 
stack 6 from being held and moved by a group of suction 
holes 3’ which subsequently reach suction trough 1. 
As soon, however, as the group of suction holes 3’ 

prevented from taking hold of an article at the ?rst sepa— 
rator reach the range of suction trough 2, they take hold 
of the article remaining in the second separating means. 
As the next signal from second sensing and signalling 
means 26 is emitted, the ?rst sensing and signalling means 
23 will no longer be sensing and signalling the presence 
of an article in consequence of 'which the restraining 
?ngers 20 will assume their rest position. The next article 
in stack 6 will then be removed and conveyed therefrom 
by an ensuing group of suction holes 3'. 

According to the above description, a spacing results 
between consecutive articles which is somewhat greater 
than the spacing between the generator 23' and receiver 
23" of the ?rst sensing and signalling means 23 and the 
position of the leading edge of an article in stack 6. It 
is possible, however, to provide a closer spacing between 
consecutive articles within the framework of the present 
invention. If, for example, the distance between the ?rst 
and the second separating means were increased, and the 
groups of suction holes 3’ distributed over the suction 
conveyor belt 3 were doubled, it would be possible to 
operate the apparatus according to the invention With an 
additional article being interposed between an article leav 
ing the second separator and an article being removed 
from stack 6. The only result of this would be that, in 
the event of two articles being removed together from 
stack 6, the restraining ?nger elements 20 of the ?rst 
separator would be in their operative position during more 
than one removal interval. Thus, a gap temporarily oc 
curs in the article-conveying stream, since more than one 
removal interval is required to eliminate the temporary 
entry of two articles into the second separating means. 

In order to make certain that an article carried through 
the ?rst separator by a group of holes 3' arrives at the 
second separator before the group of holes 3', a pair 
of article-accelerating rollers may be provided at the 
outlet of the ?rst separator in place of detouring rollers 
8, 9 and 10 for the conveyor belt 3. Such acceleration 
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6 
rollers could be inserted between the ?rst and second 
separator at approximately the position of roller 13. 

Instead of the guide rail 16, an upright conveyor belt 
may also be provided. It would also be advantageous 
under certain circumstances to provide a continuously 
driven belt below the floor in the conveying path of the 
second separating means. 

Referring to FIGURE 2, an embodiment is shown which 
differs from that of FIGURE 1 in that the common suc 
tion conveyor belt 28 is not frictionally driven by rollers 
but rather by form-locking the belt 28 onto the guide 
roller 4. This arrangement can be accomplished, for 
instance, by an edge perforation similar to that provided 
on photographic ?lm or, alternatively, the suction con 
veyor belt may be constructed as a sprocket band the 
sprockets of which engage corresponding recesses in a 
roller, as indicated in the vicinity of roller 4. Thus, the 
position of suction hole groups 28’ of the conveyor belt 
28 remains the same with respect to the drive means and 
this has certain advantages. 

Moreover, an abutting wall 29 is provided instead of 
the stationary guide rail 16 and movable abutting wall 
15. Abutting wall 29 is ?xedly disposed and a guide means, 
having members 32, 33 which pivot around shafts 30, 31, 
respectively, is provided at the inlet of the second separat 
ing means. The guide members 32, 33 are rhythmically 
moved back and forth in keeping with the sequence of 
arrival at the second separating means of suction hole 
groups 28’. By this arrangement, articles delivered to the 
second separating means ?rst abut against wall 29 and 
subsequently are taken hold of by the suction conveyor 
belt 28. The guide members 32, 33 are parallel with 
respect to each other and can be constructed similarly 
to restraining ?nger elements 20. The guide member 32, 
like ?nger elements 20, is caused to return to a posi 
tion behind the surface of suction conveyor 28 as the 
articles being conveyed are taken hold of thereby. 
The pivotal movement of guide members 32, 33 is 

caused by a cam 34, driven by sprocket wheels 35, 36 in 
synchronism with roller 4, hence with suction conveyor 
belt 28. The cam 34 periodically engages double-armed 
lever 38, which pivots around axis 37. Two levers 40 and 
41 are provided which engage shafts 30‘ and 31, respec 
tively. The levers 40, 41 are coupled to lever 38 by cou 
_.pling rod 39. Thus, when lever 38 pivots, it causes levers 
40, 41 to turn shafts 30, 31, which in turn causes guide 
members 32, 33 to move. A tension spring 42 exerts a 
downward force on coupling rod 39. The elements 34 
through 42 are illustrated as broken lines since they are 
disposed behind the plate 43 of the apparatus. 
The form-locking drive of the suction conveyor belt 

“28, shown in FIGURE 2 also makes possible a simpli?ca 
tion of the interrogating device 24. As in the FIGURE 1 
embodiment, a ?rst sensing and signalling means 23 in the 
form of a photoelectric device is provided as is an AND 
circuit. However, in place of the photoelectric device of 
the second sensing and signalling means 26, a switch ele 
ment 44 is provided. The switch 44 is in synchonism with 
the groups of holes 28', as they occur in the circulating 
suction conveyor belt 28, and is operated by a cam 25 
which is driven by a gear 35. 

Finally, in FIGURE 2 there is shown another form of 
the interrupting means. In place of ?nger elements 20 of 
FIGURE 1, a pneumatic valve element 46 is provided, 
which is actuated by a signal received from the ?rst 
sensing and signalling means 23. In its inoperative posi 
tion the element 46 connects suction trough 1 of the 
?rst separator with a suction source (not shown), while 
in its operative position the element 46 can create a 
normal pressure or overpressure, as required, in suction 
trough 1. 

Referring to FIGURE 3, in the embodiment there 
shown, the two separators are provided with separate suc 
tion conveyor belts 47 and 48, respectively. The separate 
belts 47, 48 are moved by guide rollers 5, 49 and 4, 50, 
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respectively. The rollers 49 and 4, respectively, are the 
drive rollers of the two separating means and include 
form-locking means and are synchronized with respect 
to each other. The abutting wall 29, guide members 32, 
33, as well as the interrogating means 24 including ?rst 
and second sensing and signalling means 23, and 44, 45, 
respectively, are similar to that shown in FIGURE 2. 
The interrupting means at the ?rst separator of this 

embodiment can either be in the form of restraining 
?nger elements 20, as in FIGURE 1, or in the form of 
a pneumatic valve element 46, as in FIGURE 2. However, 
FIGURE 3 shows yet another form of interrupting means. 

This form of the interrupting means is best shown in 
FIGURE 4. The roller 4 includes a shaft 51 which is 
driven directly by a motor 55 by means of a chain 52 
and wheels 53, 54. The roller 49 includes a shaft 56 
which is driven by means of a chain 57 and wheels 58, 
59. A power engaging means or clutch 60 is positioned 
between chain sprocket wheel 59 and shaft 56. Addi 
tional sprocket wheels 61 and 62, respectively, provide 
the drive for rollers 13 and 14, respectively. The clutch 
60 is operatively connected to the switching stage 25 
by means of a lead 25'. Clutch 60 is so constructed that 
upon receiving a signal from the photoelectric device 
of sensing and signalling means 23, which indicates the 
presence of an article in the second separator, it dis 
engages the chain drive from driving conveyor belt 47 
for one removal interval. The clutch 60 is then caused 
once again to engage the chain drive with conveyor 
belt 47 and it does this in phase-correct relationship to 
the position of the suction hole 48' on suction con 
veyor 48. 

In a further embodiment of the present invention, it has 
been found advantageous to dispose a divider within the 
conveying path of the second separator. Such a divider 
exerts a force on incoming articles in a transverse direc 
tion to that in which such articles are being conveyed. As 
shown in FIGURE 3, such a divider is in the form of 
a disc 63 which corresponds in rotation to the direc 
tion in which the articles are conveyed and discharged. 
The disc 63, which is provided with projections 63', 
can not only effect the separation of articles which tend 
to cling to each other but can also direct articles com 
ing into the second separator against the guide member 
33, which is remote from the suction conveyor belt 43. 
When two separate suction conveyor belts 47, 48 are 

used, as shown in FIGURE 3, it is further possible to 
provide a material having a high frictional coe?icient 
in the form of a padding-type layer 47" or 48" of sev 
eral millimeters thickness in the vicinity of each group 
of suction holes 47', 48’, respectively. Such a layer would 
facilitate the taking of the top articles from the stack 6 
of articles being separated. 

It will be understood that the above description of 
the present invention is susceptible to various modi?ca 
tions, changes and adaptations and the same are intended 
to be comprehended within the meaning and range of 
equivalents of the appended claims. 

I claim: 
1. Apparatus for separating and individually discharg 

ing relatively ?at articles from a stack, comprising, in 
combination: 

?rst means for separating such a stack of articles and 
having an inlet end and an outlet end; 

second means for separating having an inlet end and 
an outlet end; 

means for conveying articles from said ?rst separating 
means to said second separating means, said con 
veying means including holding means periodically 
operative at said ?rst and second separating means 
for taking hold of the top article in such stack at 
said ?rst separating means and periodically operative 
at said second separating means for taking hold 
of each article from said ?rst separating means only 
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8 
after the article has been delayed momentarily while 
within the effective range of said second separat 
ing means; 

interrupting means at said ?rst separating means and 
responsive to a signal for preventing the top article 
in such stack from being conveyed; 

interrogating means located at said second separating 
means and including; 

(a) ?rst means for sensing and signaling the pres 
ence of an article within the effective range of 
said second separating means; 

(b) second means for sensing and signaling ac 
tuated, periodically, during a predetermined 
time period de?ned by the passing of the trail 
ing edge of an article beyond and the arriv 
ing of the leading edge of the next article into 
the effective range of the ?rst sensing and sig 
naling means, to emit a signal which allows 
transmission of a signal from the ?rst means 
for sensing and signalling to the interrupting 
mean during said predetermined time period 
which indicates the presence of an article in 
the effective range of said second separating 
means whereby said interrupting means is 
caused to respond by preventing the next ar 
ticle on top of such stack at the ?rst separt 
ing means from being conveyed. 

2. Apparatus as de?ned in claim 1, wherein said hold 
ing means include ?rst and second holding devices pro 
vided at said ?rst and second separating means, respec 
tively. 

3. Apparatus as de?ned in claim 2 wherein said hold 
ing devices are in the form of suction holes. 

4. Apparatus as de?ned in claim 1, said conveying 
means including at least one endless conveyor belt and 
said holding means being in the form of groups of suc 
tion holes distributed over the entire length of said con 
veyor belt. 

5. Apparatus as de?ned in claim 4 wherein said inter 
rupting means includes a plurality of pivotal ?nger ele 
ments for restraining the top article in such stack, and 
means for moving said ?nger elements whereby, upon a 
signal being received from said interrogating means, said 
moving means is actuated and said ?nger elements are 
moved from a retracted position behind said conveyor belt 
to an operational position preventing the top article in 
such stack from being conveyed. 

6. Apparatus as de?ned in claim 4 wherein said con 
veyor belt is common to both said ?rst and second sepa 
rating means, ?rst and second suction troughs provided 
at said ?rst and second separating means, respectively, 
cooperatively arranged with respect to said conveyor belt, 
a delay loop provided in said conveyor belt between the 
outlet end of said ?rst separating means and the inlet end 
of the second separating means whereby each successive 
group of suction holes on said conveyor belt reaches the 
effective range of said second separating means only after 
the article each group has held to the outlet end of said 
?rst separating means reaches the effective range of said 
second separating means. 

7. Apparatus as de?ned in claim 4 wherein said inter 
rupting means includes a pneumatic valve member which 
in its inoperative position connects said ?rst suction trough 
to said suction source and which, upon actuation by said 
interrogating means, is caused to assume an operative 
position whereby at least normal pressure is provided at 
said suction trough. 

8. Apparatus as de?ned in claim 4 wherein said second 
sensing and signaling means includes a photoelectric sensor 
which is arranged with respect to said conveyor belt to 
sense said suction holes as they pass by on said conveyor 
belt. 

9. Apparatus as de?ned in claim 4 wherein ?rst and 
second suction troughs are positioned in the effective 
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ranges of said ?rst and second separating means, respec 
tively, said conveying means being in the form of individ 
ually driven ?rst and second conveyor belts provided at 
and cooperatively arranged with said ?rst and second suc~ 
tion troughs, respectively, said suction holes being pro 
vided on both said ?rst and second conveyor belts and 
said conveyor belts are driven according to a ?xed phase 
relationship with respect to each other, hence with respect 
to the groups of suction holes provided on each. 

10. Apparatus as de?ned in claim 9 wherein driving 
rollers are provided for said second conveyor belt and 
said second sensing and signaling means includes a switch 
ing device- periodically actuated by said driving rollers. 

11. Apparatus as de?ned in claim 9, said interrupting 
means including a power transmitting means for driving 
said ?rst conveyor belt, said power transmitting means 
being actuated by a signal from said interrogating means 
and responding to said signal by being disengaged from 
transmitting power to said ?rst conveyor belt to thereby 
stop the same temporarily and then being engaged once 
more to cause said ?rst conveyor belt to start again in a 
phase-correct relationship with respect to the suction holes 
provided on said individually driven second conveyor belt. 

12. Apparatus as de?ned in claim 9 wherein said ?rst 
and second conveyor belts, respectively, are provided a 
coating of material, having a high coe?icient of friction, 
in the vicinity of said suction means. 

13. Apparatus as de?ned in claim 9 wherein a dividing 
means is located in the article conveying path of said sec 
ond separating means which exerts a force transversely to 
the article conveying direction, on articles reaching said 
second separating means. 

14. Apparatus as de?ned in claim 13 wherein said divid-e 
ing means is in the form of a disc having projections 
provided circumferentially thereon and being rotated in a 
direction corresponding to the article conveying direction. 

15. Apparatus as de?ned in claim 4 wherein a delaying 
means is positioned in the path of said conveyor belt at 
said second separating means whereby articles being con 
veyed in the path are delayed for a short period of time. 
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16. Apparatus as de?ned in claim 15 wherein said 

delaying means is an abutting member. 
17. Apparatus as de?ned in claim 16 wherein said abut 

ting member is transversely movable with respect to said 
conveyor belt and is synchronously reciprocated with re‘ 
spect to the order in which said groups of suction holes on 
said conveyor belt are moved, whereby said abutting mem 
ber temporarily closes the conveying path of said con 
veyor belt before an article arrives from said ?rst separat 
ing means. 

18. Apparatus as de?ned in claim 16 wherein said abut 
ting member is stationary and a pivotal guide means is 
provided near the inlet end of said second separating 
means, said guide means being pivoted to and from said 
abutting member synchronously with respect to the order 
in which the groups of suction holes on said conveyor belt 
are driven, as a consequence of which articles reaching 
the effective range of said second separating means, after 
being conveyed thereto, are ?rst guided against said abut 
ting member and only thereafter are taken up by said 
conveyor belt once more. 

19. Apparatus as de?ned in claim 18 wherein said guide 
means includes two movable elongated members extend 
ing substantially parallel with respect to each other and 
positioned so that the article conveying path of the con 
veyor belt extends between them, one of said elongated 
members being adjacent said conveyor belt and being made 
to abut said abutting member upon an article reaching the 
effective range of said second separating means and, there 
after, being made to retract behind said conveyor belt. 
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